The interest of the pharmaceutical industry is in achieving a profit for its shareholders while the interest of the Canadian government should be in protecting public health. However, over the course of the past few decades the actions of the Canadian government have been tilted in favour of industry in two areas. The first is in the relationship between industry and Health Canada and is manifested in the regulation of clinical trials, the drug approval system, drug safety and promotion. The second is in economic policy as it applies to policies about patent protection, the price of medications and measures taken to incentivize research and development. The problems in the relationship are structural and will only be solved through systemic changes.
Introduction
As a doctor working in an emergency department, I write prescriptions every time I work, and I believe that these prescriptions help my patients. I have great respect for the value of medications when they are affordable and used properly. However, at the same time, I believe that government and industry have come to share far too many of the same goals in two areas -the drug regulatory system and industrial policy as it relates to intellectual property rights (IPRs), research incentives, drug prices and views about innovation. These are issues that I will explore primarily in the Canadian context, although occasionally drawing on American data. While the details in this article are Canadian, the issues faced are common to pharmaceutical policy in most of the developed world.
Profits versus Public Health
A number of systemic problems have led to our current situation. I start from the position that we should not be under any illusion about why pharmaceutical companies exist. Like any other corporations, they have an obligation to make profits for shareholders and investors. They should, therefore, do whatever is legal to advance this objective. However, the companies' economic aims often seem to conflict with their declared goal of improving health. As Davis and Abraham point out (Davis and Abraham 2013) , society has a dual expectation from the pharmaceutical industry. On the one hand, companies should make profits for shareholders and investors, while on the other, the products that they produce should also provide a health benefit. From the viewpoint of the industry, that is exactly what it has been doing, and its economic success is a mirror of the success that it has had in creating products and innovations needed by patients. Governments also recognize the dual nature of the industry and "have not been so naive as to accept that the pharmaceutical industry's commercial motives will always deliver new drug products in the best interests of patients" (Davis and Abraham 2013) . As a result, government drug regulatory agencies exercise a check on drug companies' claims both before and after products are marketed. However, governments face conflicting objectives. On the one hand, they recognize the need to regulate the industry in the interests of public health, but on the other hand they also rely on the industry to help fuel their economies. The question that I want to pose is, whose interests are being served in the way that the state is regulating the industry?
My answer is that, with a few exceptions, most western states have sought cooperation with the pharmaceutical industry. The alliance of interests between the state and the industry has not been static but has markedly increased over the past two decades as the neo-liberal agenda gained momentum in the mid-1980s, accelerating the deregulatory trend and further deepening the relationship between the two. Neo-liberalism is focused on the power of the marketplace and supports a diminished role for the state in protecting its citizens by letting industry set its own regulatory standards and police them. This acceleration in the deference to industry is best understood in the context of corporate bias. The state did not completely surrender its regulatory role, but attempts to exert more authority were undertaken in a half-hearted manner that avoided confrontation with industry and actually strengthened the position of industry. As one example, we only need to look at the regulation of post-marketing studies in Canada. Post-marketing studies are of particular importance with respect to drug safety, given that even relatively large efficacy trials have insufficient power to detect rare but serious adverse events. Despite these limitations, fulfillment of the requirement to undertake these studies and complete them in a timely manner is poorly enforced in both Canada and the US (Fain et al. 2013; Law 2014) leading to a situation whereby the true benefits and harms of drugs remain unknown for years.
Often, government has gone beyond cooperation and actively promoted industry's interests through legislation and policies, even when industry's interests conflicted with those of the public, as is the case with the adoption of user fees whereby the pharmaceutical industry funds some or all of the operating costs of the regulatory authority. As the head of the drugs program branch of Health Canada put it in an internal 1997 bulletin that discussed user fees: "the client is the direct recipient of your services. In many cases this is the person or company who pays for the service." The one-page document focused on service to industry and relegated the public to the secondary status of "stakeholder" or "beneficiary" (Michols 1997) . Regulatory authorities took on the obligation of meeting the needs of their clients, especially when it came to how quickly drugs went through the regulatory review process. Each day of delay in getting a drug onto the market could mean the loss of millions of dollars in sales. With speedier drug reviews now a priority, regulatory authorities devised new pathways to get drugs through the system at a faster rate (Darrow et al. 2014 ) with lower standards of evidence (Kesselheim et al. 2015 ) and a higher level of safety problems once drugs appear on the market (Carpenter et al. 2008; Lexchin 2012b Lexchin , 2014 Olson 2002) .
In other areas such as promotion most governments have voluntarily turned over de facto regulatory power to industry (Lexchin 2012a; Lexchin and Mintzes 2014) with the result that when doctors get their prescribing information directly from pharmaceutical companies the outcome is highly likely to be more expensive prescribing, more frequent prescribing and poorer quality of prescribing (Spurling et al. 2010 ).
Neo-liberalism fitted well with government' s smart regulatory agenda, a move to decrease the regulatory burden on companies, and with the belief that providing the conditions for industry investment and research and development (R&D) would inevitably produce better drugs, better health, more economic activity, and more high-end jobs in the knowledge economy. This attitude was exemplified in a Canadian government document touting smart regulation as a way to put the emphasis on removing barriers and so move Health Canada to a place where it could "regulate in a way that enhances the climate for investment and trust in the markets [and] … accelerate reforms in key areas to promote health and sustainability, to contribute to innovation and economic growth, and to reduce the administrative burden on business" (Government of Canada 2002).
The key, according to government thinking, was to make sure that companies could retain monopoly rights to the medications for long enough to generate the profits necessary to produce the next generation of "wonder" drugs. And, of course, respect for IPRs as private property was a necessary component of this equation.
Stronger Intellectual Property Rights
When it comes to economic and industrial policy, the best interests of the pharmaceutical companies do not necessarily coincide with what is best for the entire country and for public health writ large. Here again, we assume that government should balance these interests when it makes decisions about IPRs, how much drugs should cost and how best to encourage research that advances public health. Thus, in Canada, federal governments from the right (Conservative) and centre (Liberal) were willing to cooperate with industry demands for longer and more stringent patent rights and to put in place regulations to delay the entry of generic products (Lexchin 2011) .
On the economic front, better IPR protection certainly benefits industry, but it is hard to demonstrate that it has helped the overall Canadian economy or the health of Canadians. However, it has generated costs in the form of legal expenses, longer monopoly periods with higher prices, vast sums spent researching and developing "me too" drugs that constitute almost 90% of products approved (Light et al. 2013) , billions of dollars spent on drug promotion and restriction on the dissemination of research results to maintain a commercial advantage (Baker and Chatani 2002) . Up until the mid-1980s, Canada relied on a system of compulsory licensing to import to keep drug prices in check. The decision to ratchet up IPRs and abolish compulsory licensing is one of the reasons that Canada now has the fourth highest annual per capita spending on prescription drugs in the Organisation for Economic Co-operation and Development (OECD 2015). Companies do not price products based on their R&D costs but rather on what they think that the market will bear, an interpretation endorsed by senior drug company executives (McKinnell 2005) . The more desperate the patients are for the drug, the higher the price. This is painfully evident in the prices in Canada of Kalydeco (ivacaftor) for cystic fibrosis and Soliris (eculizumab) for atypical hemolytic uremic syndrome at $300,000 and $700,000 per year per person, respectively.
Who Benefits from Industry Research and Development?
Policy decisions about R&D have been predicated on the assumption that more R&D is better and that stronger IPRs are necessary to achieve the desired R&D spending. Industry has often encouraged that attitude with both threats of withdrawing R&D investment and promises of increasing investment, all contingent on the amount of IPR protection that is offered. But even senior pharmaceutical executives discount the importance of the strength of IPRs in making decisions about where to locate R&D. Instead, they cite a location in which they could do good science by accessing world-leading scientists as the most important factor. The only time that IPRs figured into their thinking was when it came to countries such as India and China that were perceived as having inadequate systems for protecting IPRs (Bramley-Harker et al. 2007) .
Governments have also failed to recognize the difference between the industry definition of innovation as a new molecule and the patient-oriented definition as a drug that substantially improves health. New molecules can be spectacularly profitable as witnessed by Lipitor (atorvastatin) that made Pfizer $125 billion over 14.5 years ('t Hoen 2016) but that does not necessarily mean that they are better than alternatives for patients. On the latter measure, industry R&D outputs leave a lot to be desired. Between 1997 and 2012, Health Canada approved 292 new active substances (molecules never marketed before in any form) where both their therapeutic value and mechanism of action could be evaluated. Ninety-eight were first-in-class, i.e., operated through a novel mechanism, but only 16 (16.3%) of these were significant therapeutic advances. For the remaining 194, the situation was even worse with just 9 (4.6%) rated as a significant therapeutic advance (Lexchin 2016) . Cancer drugs fare no better. The 71 drugs approved by the US Food and Drug Administration from 2002 to 2014 for solid tumours have resulted in median gains in progression-free and overall survival of only 2.5 and 2.1 months, respectively (Fojo et al. 2014) How to Make Government Serve the Public Interest
The problems we are seeing are, obviously, not the result of individuals working within the drug companies or the government. In fact, many good people work in all sectors. The problems are structural and only systemic changes will help solve them. However, despite both parties -government and industry -being part of the problem, only one, government, is part of the solution. To quote Davis and Abraham, "the narrowly construed definition of regulatory efficiency as speed of regulatory review and marketing approval during the neo-liberal era has been misguided from the perspective of the interests of patients and public health, though it has served the commercial interests of industry" (Davis and Abraham 2013) . Regulatory authorities' primary purpose is the protection of public health, and as such, they should be entirely publicly funded so that there is no confusion about who their client is. In the US, this recommendation has come from a variety of high profile academics and others including three former editors of the New England Journal of Medicine and former senior employees of the Food and Drug Administration (Angell et al. 2007) . Fetishization of IPRs is good for the economic health of industry but not for the results of R&D or drug prices. Canada, in cooperation with other countries, should actively advocate for alternatives to the patent system for supporting pharmaceutical innovation and fund pilot projects to look at the feasibility of alternative models. These could include public funding of clinical trials (Baker 2008; Lewis et al. 2007 ) and paying companies a monetary reward that reflects the social value of new medications in return for the companies surrendering their monopoly patent rights (Grootendorst 2009 ). Governments need to put more weight on protecting public health and reducing wasteful spending on drugs with no therapeutic advantages over existing products, and less on protecting the interests of the pharmaceutical industry. Doing so will benefit both patients and the public purse.
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